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CHAPTER 1  
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
The Hydrologic Engineering Center’s River Analysis System (HEC- RAS) is a 
one-dimensional computer model intended to perform  hydraulic calculations for a 
network of open channels. This model is widely available, free of cost and the most 
commonly used hydraulic model in the United States. Most HEC-RAS models are 
steady state. Unsteady flow analysis in HEC-RAS differs in many ways from the 
traditional steady state analysis. The largest difference involves the ability to input a full 
hydrograph to analyze the response of the river system to flows that vary with time.  
 
1.2 BACKGROUND OF STUDY 
 
Manning value plays an important role in river analysis. It will determine the 
flow of the water and also the height of the water surface profile. The complex nature of 
the flow, standard hydraulic modeling tools, such as HEC-RAS program, could not be 
used accurately to determine the flow. 
 
Laboratory experiment is carried out to compare the result of the HEC-RAS 
program. Prediction of sediment transport using HEC-RAS to determine whether there 
is transport in the inline structure. 
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1.3 PROBLEM STATEMENT 
 
HEC-RAS have been used for almost 20 years and up till today HEC-RAS has 
difficulty in the stimulation of a steep channel or stream. Besides that, many users 
around the world find instability numerical unsteady flow. It is 1 dimensional 
hydrodynamic modeling and might not be able to work well in multi-dimensioning 
modeling. HEC-RAS is used to stimulate Tawau design spillway design and it is found 
that the results obtained in the hydraulic jump and water surface profile does not same 
as in manual calculation.  
 
1.4 OBJECTIVES 
 
The objectives of this research are:  
 
i.  To determine the water surface profile height at upstream of V-notch weir 
by using different. 
ii.  To compare the results of the water surface profile height between HEC-
RAS and laboratory experimental.  
iii.  To obtain the appropriate manning value.  
iv.  To predict the sediment transport pattern in the upstream of V-notch weir. 
 
1.5 SCOPE OF STUDY 
 
A prototype model of an open channel is constructed in laboratory for testing 
purpose. The water flow through the V-notch weir model indicates the actual flow of 
water from the reservoir. Study scopes that have been fixed are: 
i. Experiment is conducted in Hydraulic & Hydrology Laboratory of Faculty of 
Civil Engineering & Earth Resources, Universiti Malaysia Pahang. 
ii. The model structure associated with a V-notch weir. 
iii. Take into account of various water discharge and Manning value. 
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Once experiment conducted, the result will be compared with the HEC-RAS. In 
addition, HEC-RAS will determine the sediment transport in the upstream.  
 
1.6 RESARCH SIGNIFICANCE 
 
HEC-RAS is an important tool for engineers to make decisions and to stimulate 
the design. It is widely used by the engineers around the world for steady flow water 
surface profile computation, unsteady flow simulation, movable boundary sediment 
transport computation and water quality analysis. Besides that, this software is freely 
distributed which make it more  people using it. The comparison between HEC-RAS 
and laboratory experiment is used to determine the accuracy of the manning value. 
HEC-RAS also provide the other utilities such as one dimensional Quasi-Unsteady 
Sediment Transport and to predict whether there is sediment transport in the inline 
structure.  
 
